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❑ Currently obtaining and storing energy causes great 
amounts of pollution and uses non-renewable resources
❑ This has created a demand for low cost, ecofriendly, and 
efficient energy storage device
❑ Supercapacitors are promising candidates for energy 
storage because they have high power densities and fast 
charge-discharge
❑ Supercapacitors would be good for boosting batteries or 
fuel cells to provide power for acceleration in electric cars 
or as back-up power supplies
❑ The rapid depletion of fossil fuels and growing 
environmental concerns have created an enormous 
worldwide demand for alternative clean energy 
technologies.
❑ Hydrogen has a potential to be one of the most effective 
clean energy sources due to its high energy density of 
141.86 MJ/kg and clean combustion. 
❑ Water electrolysis via photochemical and 
photoelectrochemical are the promising pathways for 
sustainable hydrogen production. 
❑ The water splitting reaction can be expressed chemically 
as: 
Total reaction 2H2O → 2H2 + O2 (1.23V)
❑ CuMoS4 was synthesized using a modified 
hydrothermal method
❑ 40 mg of Cu2O was dispersed in 25 mL of deionized 
water
❑ 108 mg (HN4)2MoS4 was dissolved in the solution and 
stirred for five minutes
❑ The solution was then transferred to a Teflon-lined 
stainless-steel autoclave with nickel foams
❑ The autoclave was kept at 160 degrees Celsius for 9 
hours
❑ The final products were washed with deionized water 
and ethanol and dried at 60 degrees Celsius under 
vacuum
➢ CuMoS4 was synthesized using a self-assembled synthetic route and dispersed onto nickel foams
➢ CuMoS4 performed well in supercapacitor tests with a specific capacitance of 3678 F/g at 2 A/g and
86.9% retention after 4000 cycles
➢ HER and OER results make CuMoS4 a promising alternative to platinum
➢ HER overpotential was 207 mV at 10 mA/cm2
➢ OER overpotential was 270 mV at 10 mA/cm2
➢ Tafel slopes were 118 mV/decade and 82 mV/decade for HER and OER respectively
Background Results and discussion 
Summary
❑ Cyclic Voltammetry (CV) was performed in the potential range of 0.0-0.6 V at various scan rates and revealed two peaks corresponding to the redox 
reaction of Cu and is consistent with pseudocapacitor performance.
❑ Galvanostatic charge/discharge (GCD) tests were run in a potential range of 0.0-0.6 V at scan rates varying from 1 mA/cm2 to 30 mA/cm2. There 
was an 86.9% retention after 4000 cycles
❑ Linear sweep voltammetry (LSV) was performed in the potential range of -0.6-0.6 V at various current densities to determine the HER 
electrochemical activity.
❑ LSV was performed in the potential range of 1.3-1.6 V to evaluate the OER electrocatalytic activity.
❑ CuMoS4 was shown to be stable after 1000 cycles for both HER and OER.
➢ We hope to improve the material and obtain better
results
➢ Materials like CuMoS4 have the potential to replace
platinum as the catalyst for water splitting and show the
potential to be great supercapacitors
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